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Abstract: The lower Cambrian develops a set of organic—ich black shales in Yangtze Platform and is regarded as one of
the key layers of shale gas exploration. The microscope pore structure characteristics and methane sorption capacity were
investigated using scanning electron microscope nitrogen adsorption and methane sorption experiments and then their
controlling factors combining with organic matter mineral compositions were discussed for Niutitang shales in Zunyi area

Mufushan shales in Nanjing area and Huangboling shales in Chizhou area. The results show as below: (1) The pores in
lower Cambrian shales are mainly dominated by organic pores interlayer pores in clay minerals and microd{ractures as
well as containing some intergranular pores between brittle mineral grains honeycomb pores formed by pyrite crystals
falling out and dissolution molds in fossils; (2) DFT pore size distributions show the pores is mainly concentrated in the
range of less than 4 nm in lower Cambrian shales and kerogens while a certain amount of pores are above 4 nm are also
existed in lower Cambrian shales which may be contributed by smectite; (3) The specific surface area pore volume and
Langmuir methane sorption capacity of the lower Cambrian shales are ranging from 5.58 to 31.96 m*/g 0.026 to
0.088 mL/g and 1.36 to 5.3 mL/g respectively which are mainly controlled by TOC and smectite contents but the
effect of TOC and smectite on physical properties are quite different for the lower Cambrian shales in different regions;

(4) The specific surface area of two Niutitang kerogens are 7. 08 and 7. 92 times than that of the shales and methane sorp—

12016-02-25 2016-05-28
: ( 2011ZX05008-002-20) : (2012CB214704) : (41273058)
(1976-) : . E-mail: caoqg_syky@sinopec.com.
* : (1987-) : . E-mail: 515165359@163.com.



2016 35( 6)

1299

tion capacity of kerogens are 5. 81 and 7. 09 times than that of the shales suggesting that kerogen is a main carrier of

methane gas occurrence in.

Key words: Pore types; DFT pore size distribution; Specific surface area; Langmuir sorption capacity; the lower Cambri-

an shales; Yangtze Platform

( Curtis 2002; 2004; Montgomery et al.

2005) -
(
2012; 2012)
( 2012;
2014) .
Barnett
Woodford
Floyd  Marcellus
Haynesville

( Curtis er al. 2010 2012) .

(Lietal 2013; Wang et al. 2013);

( 2014; 2014)
/
Haynesville
20 nm Barnett
5~750 nm 100 nm
150 nm
( Loucks et al. 2009; 2010; Elgmati et
al. 2011)
(
2014; 2014; 2014;
2015; 2015)

- 1 1
.TOC .
.CH,
CH,
1
1.1
( Do
( 2001) .
50 ~60 m-



1300

34°

#m|m &

»ox

pie .
VYl T

He 5 I B

Fig.1

343 m 1~126.5 m( 2011)
( 2012) o
1.2

TOC LECO
CS230 o 80°C

12 h
. N, 0,
Co, o
Bruker D8 AD-

VANCE X X

( CuKa; 0. 154 nm) ;
40 kV; 40 mA; 26 =3° ~85°;

1 mm,
Micromeritics
ASAP 2020
BET ( “ )
p/Po 0.05 ~0.35
Brunauer Emmett  Teller( BET) ;
p/p,  0.06~0.99 Barrett

Halenda( BJH)

Johner

DFT
4800
CH,
PCTPro E & E
24 h
99. 99%
12 MPa
60°C . CH,
CH,
CH,
2
2.1
4.16%( 1)
1.08% ~2. 28%:;
~2.90%:;
4.16%

Sampling locations of the lower Cambrian shales in Yangtze Platform

o

Hitachi S—
(2.0~5.0kV)
4.6~4.7 mm,
Setaram
o 110°C
CH, o
CH, 0~
Ap =1 MPa
(273. 15K 101. 325 kPa)
Langmuir
Langmuir
TOC 1. 08% ~
TOC
TOC 1.29%
TOC 2.54% ~
TOC



2016 35( 6)

1 TOCt

max

1301

Table 1 The TOC ¢, and mineral compositions of the lower Cambrian shales

ToC Linax
1% /C /% 1% 1% 1% 1%
MU2-1 2.39 610 50.4 6.7 22.7 20.1
MU2=2 2.90 610 47.3 6.9 21.4 243
MU2-5 2.77 610 33.8 5.4 29.7 22.8 8.4
MU4=2 1.38 — 28.1 5.5 41 7.8 9.1; 8.4
MU4-2 1.29 — 25.3 9 22.7 14 16.6; 5.9; 6.5
NTT1 4.16 — 57.6 0 30.4 12
NTT2 2.84 505 47.1 0 35 17.9
NTT3-1 3.71 506 41.8 4.5 35.8 17.9
NTT3=2 2.98 507 43.6 11.1 30.3 14.9
NTT3-3 3.18 487 45 8.5 27.8 18.7
NTT3-4 2.54 471 34 14.8 33.8 17.5
HBL- 1.61 — 32.7 13.4 30.4 10.9 12.6
HBL-4 1.55 — 41.7 10.6 30.3 4.2 13.2
HBL-7 2.28 — 29.5 8.3 52 10.3
HBL-10 1.08 — 24.1 4.4 24.1 7.4 9; 31.1
HBL-13 1.83 — 26.2 4.3 22.9 10.5 12.1; 24.1
HBLAS5 1.58 — 38.8 4.6 31.4 9.4 15.8
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Fig.2 Stratigraphic column of the lower Cambrian in Yangtze region
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Fig.3 The percentage of mineral composition in the lower Cambrian shales
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Table 2 Pore structure parameters Langmuir methane sorption capacity of lower Cambrian shales
/m*+g”"  BJH /mLeg™"  BIH /nm  Langmuir CH, /mLe+g™!
MU2-1 8.86 0.048 21.60 3.99
MU2-2 9.51 0.038 15.76 4.35
MU2-5 10.45 0.049 18.70 3.03
MU4-2 12.35 0.044 17.94. 1.76
MU4-2 12.23 0.058 18.86 1.36
NTT1 31.96 0.059 11.78 4.10
NTT2 22.77 0.077 6.74 5.30
NTT3-1 29.49 0.068 4.62 3.92
NTT3-2 20.68 0.057 11.05 2.76
NTT33 27.97 0.071 10.14 3.38
NTT3-4 20.12 0.088 11.01 3.25
HBL-1 10.35 0.039 7.46 1.95
HBL-4 12.26 0.033 10.83 2.47
HBL-7 18.14 0.035 7.80 2.63
HBL-10 5.58 0.026 9.32 1.63
HBL-13 9.57 0.033 6.93 2.72
HBL-15 9.79 0.029 5.92 2.47
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Fig.7 Pore size distribution of lower Cambrian shales and kerogens
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